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1 

^>*lS ^-71 *>*lsl ^oil sfl^SRr ^iL°fl cfl«j- Ji-^-gr ^d*S}fe 

a> 71 ^SL^-Bl^l s-^ofl Sfl^S>fe ^iLS ^^1; 

^"71 ^A]^ 7l^S >8-7l ^ 3)-^l^#^r ^WRr #31; 

at-71 ^ ^-e^l^^ 7l is 01*1*1 &«HsRr #31; 

z>z> s>q- oi^-si ol^l^l a«>5>fe ^51 °1^1 C^olBl rifl^ >^&Kr #31; ^ 

^-71 = ^1S ^7} ol^l^l dlolEi Hfl^ ^SRr #7fl 

3^ 2 

^"71 A^-gr #?lltr 4°] 01 ol E-l xfl ^ Jg-Sfl 7fl 1 *(M c)] o] E-| afl^l^ ^^Hr #31# . ^ 

71 s^^i ^lsl 5MH1 sWRr ^at ^-tl§>fe tMlfe ^l *IM ^oiBi sfl^Hl cflgfl 7il 2 *IM ^1 ^1 ^ n 

^ ^I^Ur #31S ?_^Hr 3}^ *>fe ^T^fl ijj-ig. 
3^* 3 

*n i *<hi xwi, 

^71 olu^l ^olEi jfl^ *d^}$r #7-11^ olTi^l dlolEl ^Sfl ^71 °M*1 El ^-fr *l*§Hr 

^t 1 * 4 

711 1 

%y] H^S = ^M§°11 sfl^sRr ^JiLfe ^-/l S^-sqfe ^H*}* =Etf*H, ^ 4^ 

p ]B l # -il^S}^ Tjq.^ fe Al-71 -iltf^ 7laS Efl^ll-ollA-1 ^ ^.cfBicH-^-a ^f^fe ^If 3^}^ 5J^- 

^T 1 * 5 

711 1 %H1 

^-71 ^ :4a}-ul^#^ aT-71 H?1S. *H^sl ^HH afl^rfe i«-*Rf ^ ^ ^^-4*1 

^t 1 * 6 

4 l %H1 StH«H>1, 

AT- 71 ^ 3^1 B)^-* 7}^SL n°]^i #74|# C| 2£^Pl, ^-7] ol*l*]S. r^Tllfe ^"71 

°i-s-*><^ &etf>fe ^Tim 3t«i-*}fe *m «^Ei-70 5 3 « 0 >ur. 

ah i %hi 

^-^ Alj^ 51-71 AT-71 34^Bl-l-^- ^1-g-Sm El 3£«1-5}ul, ^>7l ^ 

Tilfe ^>7l H r^ m^ H r« 7}3±3- -8-71 ^^1^1# «l Til ^l « r ^^S ^fSjfe ^Tim ^.aj o_ 
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8 

#7l = ^<H1 *fl#§Rr # 7 1 aflJKHl Slfe ^451 3 a! * 

^ i *m xw, 

# 7 i ^ Q] ^ 9] A >oipq #^41 sfl^s^ ^jis ^A] S >fe ^ 

#7l °1*1*1# ^fS}^ -$7] ^# ^Bf^lE-l#^ 7l^S #7l ^l^^m ^-£t#5L JffS}^ 

^t 1 * 10 

#7l ^Bj afl^ A^Eflo], 

#*lS #71 #*]°1 H-^oH Sfl^*>fe Hi Efl*V 

#71 = 5^ ^lS^-Bl #71 x>x]£] S^o,! «fl#S>fe ^AlSl-Jl, 

#71 ^#^1 7l^S #71 = 5^] #*1°1 ^# ji).^ lBl S.^ AlyfSlJl, 

#71 ^# s).^ lBl s. # 7l^ S ol^l^A o W &tt*>37, 
zl-4 o 1 #o 1 01*1*1 7}xlfe cf^Sl o W CHEl afl^ ^#*}J7, 

#71 = ^ #*1S #71 ol^l^l cflolEl afl^ ^^J^, 

3^* 11 

711 10 *<H1 5tM^, 

#71 Al^Ejol ^**>7ll ^§>tr <^€^ #71 Al^Eflol ^ t-lHEl Sfl^ ^afl 1 *1H *H 

^**>H^ **HHr #7] ^^^0] ^*Hr #71 A] 

i^o! ^ cfl olEl ^Sfl ^ 2 *H cflojEl sfl^ ^#S>£^ ^#S}fe 3^*l-*r O 

^^*J" 12 

4 10 1H1 

#71 A^E^^l #71 01*1*1 3HE1 Sfl^# ^i*S}7ll ^#§}fe SS^fr #71 Al^^^l ^ ^ ^o]T% *fl ^fr ^ 
Sfl °H^1 TMlolE^ sfl^ ^l^Ml ^#tj}^r ^#^r i*^>& ^JAS §>^r ^S.=L^ 

13 

4 io #i sa«H 

#71 JiflS 311-Sl ^A^ofl cfl^S}^ 7gi^ #71 afl-^ Al*^# IfSH, #71 Ali^ol ^ 

# ^1«*>7H ^#«>fe Aj-71 Alrt^s 7l^3L Hflol^^Ai 5^1 El ^ Alrt^^ 

i« S}ir £7jo S Sfe ^^El 7fl#. 

14 

711 10 #i sa«H-H . 

#7l ?# Jfl-^lEl^ #71 H=1_S = ^#o,l sfl#s> fe ^iL# S^S>ir 51^ a^, s Hs _ 
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15 

-13-71 + ^7} ^§ 7i^3L >fl>8*»ll ^-I-tr c| it*H, >3-7l Al^^O] 

^71 ^l^l^m 2l¥^ ^71 X\^o] ^> 7 1 Ell ^1 «-Sr ^l^l^m ^fS}E^ *H§^> 

?4-ar ^8 °-iL *ll#. 

3?-* 16 

A 10 «J-^1 5fl°l*l, 

if)-s>^, -a-7i Ai^oi °i*i*m swke^- ^¥©>tt -a-71 ai^^m ^ h^.h ?i 

^71 olulxis olul*l Jf-^s. ^Sr*}^ ^^s> fe <3 3#-£ 3£«-*Hr ^ ^JA£ ^^Hl as. 

^t 1 * 17 



-IM H^S *H = sj sfl^sl-fe H^Je sfl-sl H^H Jf*m-sl 1-51 al sH^l^-a- -il^^> 

*r ?giL# lfS}fe a^'S ?lifEl afl-g-. 

18 

4 io *<H1 5A°H, 

Aj- 7 1 a]^o] Aj- 7 1 ^ ^q. ol^ nelE sflcs. ^3 *fl^-*>fe ^ 

§l-fe ^ i^-sl-^1, ^-71 Aligoi °M*1« -£-tt§l-£s ^^lfe ^1--°- ^-71 ^ sl-al-^l^#* 71 

iS. ^>7l ol^l^l^. ol^l^l ^^o.SSl 3-«-*}fe ^i^r Sfe gfl-lH *flg-. 

3^*J- 19 

=8*1 S «^ ^151 »^<*1| sWKr ^Jicfl cfltt ^sl-fc- 

Aj- 7l = 5}^ ^IS^-El Aj-71 «^ ^131 a-Ajo,! =rAl6->fe 
^71 ^Ajjg 713.S. Aj-71 a^ig ^jS] ^AJ jq-BfnlEi^ ^WKr 

^71 ^ ^hJ.^^ 7]Sl ^_ oj c |^] £«-SKr 

z>z> §>!4 ol^ol o]v]*] 3£«-SHr t\-^S\ olp^l iflolBl sfl 5 l# A^^ir £ 

5^ ^1S Aj-71 ol^l^l TMHEl 3fl^^ ^*§>fe 
-8: ?-%lS}fe, ^-^^ Al^Efl. 
20 

AJ-71 4°] CllolEl 3^ oil ^ 1 ^l^H CllolE-l $\%-§r , ^7} ^} + ^ ^7} 

21 

^ 19 5H«H*1, 

olTJ^l ^o 1 El J!fl^ ^Sfl Aj-71 ol^l^ ^o lt l jfl^^- ^#©>fe ^VH^ b| Sll-S}^ ^-a- §> fe H 5l 
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22 

A 19 $1^1, 

^71 = niLSH i«§Kr ^Jife ^71 = 1-^-51^ ^«x}f i*>^ , #7} X\ 

23 

A 19 sa«H^, 

^. 

3 TO 24 

7-1 19 *H1 flO^, 

^-71 ^ Ei## 71 iS *M4-& A^*Kr u-1 W °W ^"71 tiflol^ A> 

-g-*l- Ol^^l a*l§>fe ^ HSl^ AliEfl. 

5|JTO 25 

^ 19 *<M1 S1°H, 

H^clH Jf*H ^Wl- ^'^^71 flSfl Aj-71 ^ ^3]u\Bi^-g- o\^t}^ ^-rj, * Aj- 7 ] ^7fl 7] 

2S ^"71 ol^l^g ol^^ JjL£^SL ft^fe u-] S ^s> fe o.s. *>fe = ^ 

3TO 26 

711 19 fl*!^, 

Aj-71 Sll-51 ^HH *WHr AjiLfe ^7] H^S Sll-Sl HSlS ^-7fl#£l ^-Hl-ulEiS.-i; A] £ S> 

^TO 27 

711 19 1M1 

A>7l = ^ t}o| ^ofl Sd^fe ^Ji# ^Al§}fe S -*7l ^ 

71 aS. Aj-71 ol^l^a olp^l ^-^S Cl jt*^}^ ^8 AS. Al^ 



^ oi^i # a^sKr Ai^efl, 7^-ei aw. % y]it^A ?1*1 ^.ol^. 



^iH ^1°1a1 3=*r ^4 ^ ol^lAlS 5?1 E t nfl, ol^lAl iflolElfe- i5SfloH Slsfl 

#*1(^, H^Bl) 7 f <?1ai*v ^ i»JJoa >2«sH ^isf ^=1 H^S Hlsla ^-Tim^. 

S. HlUlfe ol^l^l ^olBl# ^*}J1 S^^S °1«V ^*}^ flSfl ol^l^l UflolBlS) ^01 = 

7flg- ^S] fl^HlA-1 SelEEjr.s ^ ^^.^ g: ^.s. 4SA1> zje, ^ ^ea] _ ^ gj ^ se] 

S ^-7fl#^ ^ai^ ^ell-^ SB1SS>£S ^ 5a^. SSS Hlnls^El^ 0^1^ ^0^1^ « 
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<4> Jf^^^r S^S S#^la> ^elfe m-K^-a ^o 1> oj a5 j i^s-o] af)a nfl 

*1 ^s^Hl^l S^SElfe -sf^^-^r nfi-s^ ^ SSl^-. ^ ^ SsK^i 

<5> M^IS ^tH^l = ^S] £.#3. ois zl-zi-^ aJ-o]^ ^ oj^. 

hl*v, e>^ sl Aj^^o,!^ i£^i= «fl^ #31 tK^ S tf ^ ^sj. ^ 

^ Ali^oH a fa. = ^ ^ o) a- ^ ole]^ ^©l^ S_^S}7] flsfl, Al^Efl 

* ^Hsfe iis^ll^fe sfls ^ ^SL7} 
& ir^ 

4J ^^c^HlA-l, *}!4 ol^-o] sej.g ^ afl S 8flJ=#-£ i*>S}fe A^^S] 2.^-^^ 
o^]*] dl^Bl ^1^1 ^ H=i^S =S-A|S| SHH sH^Slt 3liL41 rflefl Al^Ffl ^ h^^j x Q ^ H , 7l] ^ 

^7} ^ j^o] sel^ xl^o} ^x/^ j^^s.^ ^A>*}fe^l ^ 3,fa 

3 Aj^AKidentifier) 31 -^l <H| cfl fl- -Hj-^ ^ sj-sfp] El s._o_ o}^._ 31*1 ^ 

St^ ^3 ii=J^ #*1# #3] A,y| S>fe ^ oj^^ 

<7> ^AJ ol^l^l^. ol^l^l cflo]El Bfl^AS ^#S>7l iflSfl Ajrtsi ^Aj 31-^1 ^ A>-g-5^. ^Aj 

e-«*>7l fl^ll Ell ol #-7m( table-driven) HS^a, Al _.g_*v ^ o| tK al -o_ 

flsfl H^l^ 3fl^!^r #*?tc}. 

<8> ^aJ s^-jq- aei^ ^l^. ^j^s>fa xflol jill^# ^Sl(query)« 3£*>*>fe 4°\ $\?A^r #* 

^<L3.q H^i^ ^1# ^5l*Vq-. 7flol al .-0_ olTJ^l EflolEl ^H^# -1-S11 ^lS. C}A1 61^1^ c-llolEl 

< 9 > 01*1*1 3HE1 A^-51-ffS 7flAlE] fe Al^Efl, ^^El 7fl^, ^ 7}^ &>7l5l SW «»1 ^ 

$n A^Slfe ^jio(|| 7lso->ol ^05. xHl ^Aj^ ^ oj >t+ , ol fe a^*V sbJe ^1= rflsfl iHS 

2:^S}7l 3.^$] S-Q-^* Silver. *1 7l#-°- Hbjh aI^his. .vjo] ol ^^(portability) ^ 

S^IS aI^e^o] 7l1 ,g ^l-s-51 H^l ^ <^^eflol-§ -g-ols>7ll *>t^. 

<10> S}^- ol^-o] ^^^|6fl rfl*l & >7l ^^-Slfe Sl^ ^ -51-71 Aj^oH zflAlslt}. ^ ^-^o] »^ ^- 

§}7l Aj.g £1^, S-Sl^^-^cq^ ^ gfl ^^.gfl g 5jol C} . 

A) 

<17> £ l^r Alif)(ioo)Sl f^£«]4. Al_iEfl(ioo)-& ^-Hl; 71(105) ^ §H = S£ ?> ; rSl 

fe- HejEl *}-f^(110)-|r S«>«!:cl. xfl § ^uV/l ( 105) ^^^1 ^##(115, 120, 125, 130, 135, 140, 145) 
54 «fl = (110) A>ol»l|Al Aj-cflaj o]^^ o> 7 lAl ? H4. B-Sj, ^Hl ;7l ( 10 5)fa Sfl = (110)3) sfto] 

face) (150) oil cfl«fl D «o >4 cf^-S 4ft(115, 120, 125, 130, 135, 140, 145)^ -^H}«lcl-. y.]}^ O-h};/1(i 0 
5)fe #cl, is g:-. ^Hl ^o> ^f£(ii 5i 120, 125, 130, 135, 140, 145)^- ftx]*k ^ Sife ^ 
0 l^Alylfa i^ 5 ii rcfa 05^ S-Bl# iSVg ^ o|t^ x1 ]jgL=.( 115> 120> 125, 130, 135, 140, 145)^ A^efl 
ol HiKHSHf 71^ ^ ©>q-$l ^ oicl. 4# #°1, ^|*#(115, 120, 125, 130, 135, 140, 

145)^ ^°1, ^*1, ^oIss.^^es.v^ a>x 1i £fe ijs^oj ^ o^^^ 

<1 8> ^E(110)fe Afl^ ^#./l(155)S ^-g-^ri}. ^(|# ^#^1(155)^ S}^ °1 ^ ^|##(115, 120, 125, 

130, 135, 140, 145)31 fl^l# ^ 3]^ ^ p ^#7l(155)fe ^1^(150) i^3] £ ^ 

soil nflsfl ^l^.s.(ii 5i 120, 125, 130, 135, 140, 145)3] o^so] ^#*>^ ^l°l^l/^#7l <>|^flr^ 

<19> 71H ? 1*}^-*1 (160)7} ^IS.(110)S^-B| fl.^^ o_S. -fl^l # ch 71H #7;}^l(160)fe ?llolfl r (195)(^# 

■t-^, ?11 0 llr) ^ i«J(minimal) # a}a>^ (190)°11 3) sfl ^=1^ aflH.(110)Sr ^#^^1. 

(l60)fe AiiEjdooli sisfl =?is ^#31 7iH*i-ci. 7iH ^>^(i60)fe 7l7ll-^7}^- ^^<H Afl 

- 6 - 
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*P8-*l(160)fe ««aP- 313(110)11*1 .^SU-fr ^|<H*|-fe- rt = F-4qM £ a.S^l^ .-fc = P_*M3 4^*1 ?] 

<20> XM *1*p<J-*l(160) i-lHfe 3=13 ^H*! tf|Sl(165)7} fl*lS4. rf| (165)fe 3^3 Jf^^ 

HWl65)fe ^ °J!*1l3 ")ls.el(RAM) ^m^l ^ ^(collect ion) H ^ Sl^. 3^3 ^ (165)fe °1 

*1*1 tl]o|^f ^^s>ji ^4§>7l 4131 *1H 3i*pg-*l(i60)11 2]efl ^135J ^ sa^i-. 

<21> *H ^l^}^-^l(160)ir ?H"lt(ffi) ^3 i«| ^14^1(190)3 ^-fr*} 0 ! 343 313(110)4 ^44. ?1 

^}-t^l(160)fe 7lH4(195)-°r ^31 31°1^3 4^sv ^ o^, ^ 47R>*1(190) 3-il3 ^13^(110)^1 *1 9} 34 
S3 31 *r tlHBls. ^44 ^ 0J4 4444(160)^ 343 313(110)3 4#=l^r dH^s *3*^Kr 

4^4 313(113 ^ 45 %3i3 34 <#M]-3\ 7flAl5]fe- rflolEl ^3)3 7}4 4 $}4. ^s. .e.^ > ^sj 

^l*} 4*1(190)^ 4°l33334*1, ^4^71 (transceiver) 4 3*j 1153=13 34§r a 3 43-333^7}4 7]}°} 
3 olsflol^ 4 5a^. ^^}^l(190)fe 343 313(110)11 *144 4 Sl<H , 343 313(110) ^/3tt 

343 31 = (110) ifl«q 4=^7} ^>fl «i<islSLS- ^ 4*1-31*1(190)7} 4el€ 4 $14. ^ f 

313(110)7} 4«J 34 1 ?] fl-^s>fe 4^ 343 3133 JDi^M 3-f-, ^7>^l(190)fe 343 

313(110)21- ^felsljz ?SS 31 = ^1- ^ 5J.C1-. 

<22> »H*l2l 34^ ^|<H ^VS"*^} °|4*1 33^*J-°r 4*3©r3 34^-&" XM 434 , ^ ^ 4*}*j-4 ( 160) 2} 

?l7R>*l(igo) *r<HH Hl^i, 3^1 4*r*3*)(190)fe 7ll°m(195)^ ^^S}°1 ^Elfe r|^1f 

313(110) 117.-1 ^-7.fl#Sl ^H^firingH ^>7l5l£.s- u]}^]^ °]&^. ^4^1, 

113 #^1, rflolHlfe 01*1*1 3H^iL MVSInj, rfl o] ^ (*>7l 11 ^ ^AflSl 

^)S ^^51^ HS-AfliS] ^^-3.7-1 ol^^l cIMe-13 If -fr^H(113 #<H , S>7H1 £4 ^-Afl*] 4i^sl^ ^ 
nl^l r^Hl)i ^ °J,n}; ^l^(delayB)7> ol^^l ^|o]^6|| avoj^ ^ ^^(113 , ^^a. 

^ H^B ^^H fta<fl cfl-S-^); ^ElJl ol^l^l cllolB-l^ xfl<H ^7>^1(160)11 S]31 2i^*r 7-17H1 

^ °a^(113 olTJ^l 1^1 61 B| Sl rflolE^ °la-^*}JL ^A]7l11 o 1sfl xi^^); ^ , ^Sj ^ 

T.}^1(190)^ 01*1*1 dH^Vbir ^ Slal(113 Cl57= ol*l*l ^0^1 *IM4(195)-fr ^ 

o]v]*\ n}°}*l7} 711# (113 rlMElofl rq-5}- oj^^i tt s, ^cl^tyo] o^j 5] ^ ) 

H^lHSlS-^ cllolEl3 71H ^WKIGO)^ H^IH 313( 110)11 a-1 ol*l*l5l ^71 

SH^ ^ -a^lllll tyn}, ^<>| ^7HKxl(i60)fe xfl^-Pi ^<g(ieading edge) ^aI^jt, h 

313(110)11*1 ol*l*l v^o] o>7lsl£.s 7,1014(195)^- ^ 01*1*1 cllolEl3 ^f^, ol*l*]3l 

<23> tIH ^7}^*l(l60)fe- 7llf-o] ^a>7l(105)3 nq-^ °1 ^«H1 ^4 ^11^- 3 A l ( just-in-t ime) °1 ^1 ^1 S 

^^«>1 7}^}5m mm cflolEl ^SLJL «flc(H0)# ^ ol*l*l cllolEl# ^ ^ A ] ss} 

H 11 11*1, 313(110)S ol*l*l dlojEj r^olt-17} a^S 313(110)11 3^«H1 u}^ sfl 

5111*121 oi*!*! C1HE17} '-iJ^aiAa ^*r H^^slTfl j}h Hel7lS*1 ^ sa^l-. ^ ^€1111*1, »1 

^1*1 ^olEj^. o]*!*! r=]HEl7l- ^^ir]7] o]#*t qq. u.^.0,1 x-l^-^l*l e>J7, ^i^ 

11 Cll °1 B-l 7> 5Li^-11 ^Bf H=l^€ ^ SW. ^1*1 H^^^ -iJ^^I^S o]*)*! CllolE-l7} H=)J£ 31311 £t 

<24> 31*1 H^?l 5£ t^s ^-^6)16(1^, sll^ofl -Al^q ^ o] 13 S>i+ °1^?1 all AH Al^l^l, H^S 313 

11*1 ^Slfe *1*J **}3i tflol^fe 3HE13 i^-^*>^ HCl7lS.*1 ^ S W . ^ ?"«11 

11*1, S?13 313C1H Z\}°}*\7} H=13 31311 5Ltt tffl^^l Sfl^ofl ^iqn], 

H 3l3oll SL^tj}fe- rllolE-lfe ^^1=1 cflo|El^ HC171S*1 ^ ^0^1, ^*>^ 

^°1^1 91 oiui*i moiEi i^i?i -s^s seis 3l3ii*i gi/afe 7-1^ ^ oi 

^-f, H^.H 3l3o]l SL^f,}^ rllolE-1^ c}^Sl ^*>al *fl °1 3 7> ^t^. ^Efl^ sll = o|l 5L 

*S>^ ^olEjfe ^a, £* >aj r^olEl o)* 5Ld;*> fe ^*>^ ^0^4 ^ , 4^.0^ ^1 °1 ^1 3 

c} ^S>fe- tlHEHc}. ol*l*l tllolEl^ ^^-rllolEl ^5L5L H^S^l nfl^-ofl, Cfl^l^ ^olEjS-^-Bl 
3^ dlolHlfe ^o 1 El7} ^elS aflsofl 3il5J ^ '^^^3S s*l' 31 o] 13 3. ^ $14. 

<25> Jiel3 3l3(110)fe ^7}^-.*l(190) ^ llS.^13 «fl^11 , H^lS 313(110)7} ^ al -§- 

33 ^ $14. H^_3 313(110) *j-1l*11l *}-S-5lfe «tfl2l 113C13 ^ Hl-g-AS. ^ $14. 
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4 ^4^4x4 §11^(110) 4°114 4^4x7 ^ Efl S] nllselir ^ 444^1 (190)2] 444 * $lfe 4-^ 
- = Srz^7}±? 41°lP- <HelM(FPGA) 443^(102] 44°14. = 4P- 31-B(110)« 444fe u]* % €^H<H 

3 H4 <^*fe «fl£(110)<fl^ H]o]u]3] B^^o) 7]9\ &44 g: fe °J 7 1 nfl^ 4i€ 

*5L 4^(100)* <^1# sr^c ^44110)<i4 4*S] FGPA4 4fe *^,g- S^fe- 4*2] *^ 

°_sL S4S 434110H i-^. 4«*°1 ^44 4*1 o]44 e)H44 7\Wz\ 4*(scalable transmission)* 
*il44 * $1^4, ^71 FGPA# 44* 44 o^S] *M»-& *]*4^ 44 °14-2] 3)o)4 4^4 ^sj^ ^ 
«J 4444(190)« 444 * $14. 
<26> £ 2 3 £ 3f Sj)H.(110) 4"2l S# 4 SSS ^4141 yflcg^. 4b}44. E 2 fe 44 

J5_5L*Bl°] ^|H(110)f 444^ 44, E 3* 44AS444 ^ = (110)4 4444. 

4-E4ll0)4 4°1^(150) 4°ll 5L4r-&(205, 210, 215, 220, 225, 230, 305, 310, 315) -2) *^4« i4 

44. S.-g-i-(205, 210, 215, 220, 225, 230, 305, 310, 315) 44* 44 °142] 7i4S 444 i4 

44. ^1* S4.S JE-4#(205, 210, 215, 220, 225, 230, 305, 310, 315)* °d3.53 ^421 4^8 ^A 

c lf 44 i44 * $14. 

<27> ^a1«l 444 4-^ 44°114, 5^(205, 305)* 4 B j(320)* 44 44^5- 4444. 

Ji4(2io)* 4^(325)* 44 4444. i4M iL^-(2i5, 310)* 4^(330)* 44 44^-^ 4444. i 

4S 5-4(220)* 4=4335)* 44 «11444. 5.4(225, 315)* 4^(340)* 44 44AS. 4444. 

i4S 54(230)* 4^(345)* 44 "11444. 4^(320, 325, 330, 335, 340, 345)* 4^-fe i4S 5-4 
#(205, 210, 215, 220, 225, 230, 305, 310, 315)2) o) ej *1 44* sIHiQSO) 42] *Jl S.4H <S^(235) 
o_^L 4 l: 1144(spane). *Jl i£4i= ^^(235)* i£4i=- 5^(205, 305)^1 $lfe H4i= ^-^l"^-^^ i4S 
5^(230H14 i4H *4l#5L ^"44^ 4S4*(longituclinal) *(W)* 4^4. 

<28> S^-#(205, 210, 215, 220, 225, 230, 305, 310, 315)* °14^l2] 4^4 4 *#(components)* H4 

H*>7l 4*11 i4i= *4] «-i£^ ^ 44. so^ UiflH ^^.(205, 210, 305)* 401^(150) 

ofl ^sfl °l^§K=r 7142] 4^1 ^4^-°ll tn«(| 41 1 4e1# H4S471 ^«fl 4 1 =4H 4^ 4^-4*11 ft 

^ i4i= iL^#(215, 220, 310)* 4^1 4* cflsfl 41 2 H4S471 4*11 ^ 2 iL 

4H 4^ 4^-4°11 fti4 * =4S 2.^#(225 , 230 , 315)* 44 44 444°11 tfl«fl 4 3 4e1# 2. 

4H471 4*11 41 3 i4i= ^-7fl 4* t J--¥-<Hl fti£€ =r $J.4. 
<29> a 4€- ^IS-Ai, =4S 5L^-#(205, 210, 215, 220, 225, 230, 305, 310, 315)2] nf-* S-^^l^o] ^-4 a 

4H 4^#2] §4 4 42) (columnar) fl*H 71^4^ H4H -¥-4 4fl-¥-#°11 fti4 ^ $14. #^ , 

41 1 4^1 °1#2] 4-Aj Jf4#o] ^40) 4BJO.S. ufl<giq E S- 2.^(205, 

305)* M^-tt: ^ $14. 711 2 ft^fl 4«-¥-^ 2.^(210) 4* =r $i^. 2-^#(215, 

310)* 41 3 4^4S S J^S * 4, 5, 6 ^^"Jffe zl 2 ! E.-t-(220, 225 4 315, 4 230)* S«>44. 

°1&14 #4 44 4^fl#2i 4444 ^144 ^01^^14^ 444 4^4 ^4* 

iJ-44^1 S4 4^44 *(W)* 7}^o_s., 4^4 °14 7 -1 4°H1 44^°1*14 4* sl^ $44^1 » 

^ H4S514 g*(non-printed) ^2]o_5L 4 4^ (back-to-back) «1*A> 0144^ ^4^0] ^444. 
<30> IE 4* °!1S4, H4H 2-4^(205, 210, 215, 220, 225, 230, 305. 310, 315)2] nf-* SLg-ollAjs] 44 H 

4S 47fl#?-l 44 4^H1 7l2:4°1 S4J= 4^ 444°fl *S4 4 $14. °m , 41 1 S4S 44 4 
444 °l-&2] 44 44#°1 S-l-4(215, 220, 310)2] H4H 4 S4#(225, 230, 315)2] H4 

5 44#* 7]$o.S 44 44S o]*4 4 *a^Tr S4#(205, 210, 305)* S444. 4 2 S4 
B 44 4444 0 1#2] 44 *^#^1 S.44(205, 210, 305)2] H4H 4 S44(225, 230, 
315)2] H4S 47H#* 7l$o_^ 44 214s. o]slsi 4 $1e* ftiiqfe S4#(215, 220, 310)* a444. 
5Ll-#(225, 230, 315)* 41 3 4444 *J44 =r $14. 442] ^a] o]^4 44 JL^Knet effect)^ H4 
5. 4^(110) 4?-! 5i4s 44# 4°12] 44 44* 44,^7] 5i4s4 4 $14 44^4 i4a]i5-S 
^4A]7l7l 4*fl, S442] H4S 4442] 44 4?4i4 4* ^ $14. 

<3i> 442] H4S 44 4444 44*7} 4sc] 44°11 *444 ^144 HH4lit H4S44 =>144 »1 

>il(E loil slai^)^] 44 n|)2.e] 444 y}4 4 $14. °11« , ^4S °W a]^(i65)7> 44&1 a]^# 
2] 4^2] 4^144 73*, 44s] sb) e ^.^ 4*)-4^ H-ls]42] 7114^4, 4* 44 7}4 4 $14. 

<32> 5L 44 ■a 44^1°11 4* 4^^(400)4 44°ll# 7]]44^a 4444. 4i E 5(400)* 41* *47l 

(405), ^4S 4-^(410), 41* 4*4(455), ^ 4444(460)4 i444. 
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<33> *47l(405)fe s ?l c «fl.H(410)4 *JT .^P. <^4(440)4 44 D tf«S. 4#€-(420, 425, 430, 

435)* 4444. *ll^ *44(405)fe ^l#ir(420, 425, 430, 435)3-1 *5-i- 444fe 2J53.4 (407)S 
?-444. 4-24(407)^ 444 43.44:2- Al.^# ^ 4444(460)5 444fe 4:£S aJa^e} 

4* 4#4 ( 455)fe 44 444 ^1##(420, 425, 430, 435)4 44« 4443., °144 444 7}^}^ e 
el 7-1 AlA(P_el7l 4.4(456, 457))# ^J^s}fe 44 44. 

<34> 31 = (410)fe 444 44#(411, 412, 413, 414, 415, 416, 417, 418)-!: 44 *4A5 444 2 3K 

54#4 *44« i444. °144 S4P E-44 44* *Jl S4S °J « (440)* 44 ^ 7J 4( span) . 44 
4 44-&411, 412, 413, 414, 415, 416, 417, 418)-|r 44 4y_4 ^4^ 54-1-4 444 ^4* = 4P- 4 
7fl 444« 4444. 44 #4, S45- 54-i"(491, 493, 495)* 44(418)* 45fe h.^ ^faf 

4444, 54-&(492, 494)* 4^(417)* 45fe s^c Jf^ Tj^Jfs. 

<35> 7lH 4444(460^4^(400)4 5] 4 ^^-* 711444. 7114 4444(460)fe 44 

4 HlSl(465)Sl ^^l^m S444. 47>44 (460) 444 444« ^ 44JL ^ 3)1(465) 

oflA-l J14S ol^^l ulsl#* eiUili^. £ 44 54=1 ^oflfe, ^^1(465)4 87114 = 4H 444 44 
7} ^1*EH, z|z]-°l S4S o]T3l^l tf)3f]fe 44^(411, 412, 413, 414, 415, 416, 417, 418)4 44-I- 44 
444fe J14S *7H 4444 4*44. 44 #4, 444 44#(466, 467, 468, 469)* AA 44 

-I- (415, 416, 417, 418)* 44 «fl 4 sJ S^e *7fl Tj^tJ-ofl cfl-g-^c)-. s-*] , 44°1 sbIe h.^ Tj^-Jfi- 
444 ^4S 4*1*1 Ulsl3-*ElSl 61*1*1 4444* 

<36> *(|4 4444(460)fe 444 3g H (4 70 )s. i^-sT-i}. •eH^Ei ^^(daLa pumpVfe 44 1"4 , ^44* 41*11 

444« 4 44^1 44 ol^-o; *J-*1^ 40^^ 4*4fe 4^114, ii^?H, £iJ|7}^ 54 ffi. 

fe 4#4 2^#44 4«4fe 714 *#iL5 Zt^^t\. ^ ^S^HlA-1, iflolBl cM«m ^112.51 «D|A|| 

^(DMA) * rflolEl ^i£(470)fe ^-^ V A ^^1(465) ^ *]^S] ^* 

H3l H 01*1*1 ifl3*|# ?>5l cflolEl f-A] 7|S.s. trj-e). flAl^c).. ^o]b| ^a (470 )^ ^^l(465)«fl SUfe" 44 
21 H^IS o^l^l ^3^*E1S, olnlxl z\)o}^ ^*}JL x^V^V - oj^. iSfl 6 1 ^ ^i£(470)fe ^.^1(465)^1 
Safe H^H *>1^1^1 ulsl!-3-*El ^xfl ^^-^s f-Al^- ^oJa^IH^ 4^14^1 (460)*11 

i^n^7l-^§}4. 

<37:> ^4^1, ^11 °1 444*l(460)fe *Jl ^^(440)2) **fl ^*^*2l 44 ol^.^ z\]o}^ 9 « 

tttt ^ 514. XI <H 444^H4G0)fe ^^11(465)51 ^4*> °144 ^ ^ ^i ^144 ^H«>1^# 

4« ^ 5U4. 

<38> *S. H4S < S'?1(440)o11 4^4S^" *47l(405)^l Si *fl ^| ( 435 ) °1 *4^°fl 44, 7 d#7l(455)fe 

711^(435)21 42i* ^#4^1 HElTl AlJl(456)# Aj^*V4. He) 4 4i(456)2l ^d\] 7ls4^, Xl °1 44 
4-*l(460)fe fl^l 71 05 if (471, 472, 173, 474, 475, 476, 477, 478)5 ^}o}^ rf3( 470 )s. ^^zi^i} ^ 
S14. ^144(471)fe *^lXK465)=>fl Hfe »1 1 «>lnl4 »lslJL4E-l 4^(411)* 44 ufl44 H4S 4 

7H 44*5?1 OITJ^I BflolEl ^AI* Xl^Al^iq-. xlo ! u.( 472 ) fe *AJ^ (4 65)0 1 1 4^ 7ii 2 S4S °144 Hi i*l 

5*e-1 4 5 j(4l2)* 44 uil44 H4H *7fl 444521 oi^xi ciioiE-i *4* ^i^aItj^. 4<a^.(473, 474, 

475, 476, 477, 478)^ 4^4(165)^1 4fe 442-1 H4S °1 D l ^1 Hlr^JfE^ 4 5 j#(413, 414, 415, 416, 

417, 418)* 44 ^^4 H4H 47l 444521 01*1*1 dH^I *4* ^21^^14. 

<39> *Jl H4S <4 ^ (440)<=>H cflsH *fl* *4"7l (405) -=ll 21 Sfl ^1#( 435)^1 *4^ °ll 44, 4 ^#(411, 412, 413, 

414, 415, 416, 417, 418)* 44 ^44 H4S *7fl 44*7} 4*^1^5 S4S44. 4«1 , *A H4S ^ 
24440)^11 tflSfl 7ll*(435)^l 4421 4°Ji5-5 444°ll 44. ^441 ^H(470)fe €^#(411, 412, 413, 

414, 415, 416, 417, 418)* 44 ^44 S4S *7l] ^*j-ifoflA-l ^144 4471 44^45 °4l7l cilolEl# 
^^flv^m, cllolEl 3^^(470)^ ol*l*l d44l7l- 445 4*5l7ll 44). ^^4 (dumped) <>414 ^1 

°4lfe *i H4S ^23 (440)011 Ai 711^(435)21 *7j*l ol*lo|l rflsH 3^-0] 0] ^ ^ fe = el e Jf^#* Alrt^q.. 

*7fl#2i .ii4* 4^14 4 44 : 5-JJoll4 ^1441 451 si ^144 ^1441 *^fe H4^ 4 

-*H41 H4S *7-fl 444# 4/Hife S4S *7fl^Pl ^^1 sfl444. °,!*2l 0 J 4°H^* 44 ^He^ 
4°H e J 44 4^4(465)i SUfe H4H <^1^14 4sl544 ?!ji(470)i 5^4 4 $14. 

<40> 7ll*(435)4 H4H51J1 Safe 44, 44(430)* *Jl H4H 2J«( 4 40)A5 4^45* 4* *44 (405)4 4 

4 *44 4 44. 44 4#4 (455)fe 7^(430)4 44* 4#4ii S44 4i(457)# ^^§^^-. S44 

4J^(457)4 444 7l3i4o4 7lH 4444(460)fe ^144 ^H(470)7> 444^(479, 480, 481, 482, 483, 
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484, 485, 486)* ^^M] ^1 °I-!f (479)xr ^^1(465)^1 $Xtt Tfl 1 °H*1 H^sL-?-^ ^ 

(411)* nl-Bf nfl«^ sr^c Jf4 ^^-Jf^Sl olPl^l 3MB) ^-g- A^ch 5 <?i-Sf(480)fe ^^|(465)<H| 
5Ufe- ^ 2 <> TO B^S-Jf-El ^(412)* rc}B} ^91^ »- 7 fl TJ^jlsI °]*\*\ 

*}°A*}ZLt^. ^1 <?!-¥-!- (481 , 482, 483, 484, 485, 486)* *(1 (465)°fl $Ife AA$\ -^P- ^ &\ #^-r- 

?3rf#(413, 414, 415, 416, 417, 418)* ufl^S h.^ ^if-B] o]-n\x\ t^Bl J§^4* ^1°!^?! 

^ a}^ o_ s> ^JjL^ o^l tiIbI ^<y € ^ ^ H5l7l ^|olB| ^*(470)<fl Slsfl 6] 

*1^* 0>7l «> + #t\. 

<41> *Jl Ji^S <g°4(440)°-3- *H>7l(405)°11 Slsfl ^1#(430)°1 *h>^H n}3} , ^#(411, 412, 413, 414, 

415, 416, 417, 418)* n}-Bj- flfl-g^ JjJ-xfl ^^Jf^-^ ^#(430, 425) , ^1* 

(435, 430)^1 *>M-Sl 2f°l J5_sL -^xl^] ru^r, r^El 3gH( 47 o) fe qi sfl ^^«1 ^a] 7 1 # 

*P8-*l5L dlolEis ^^ §}J1 ^^(435, 430)* H^H^t}. 

<42> ^H^H© s^e el-y* tV^Kr ol^l^l ElMEl)fe ^-7]^V i5.£#oll ^ 

(460) Si- 31 .!= (410) 4 0 H1 A 1 ^ a^f. 5fe isLiL^^l rfl 0} El s x^j^ ^^(500) 

$\ t^o^r^* 141^1} . AliEfl( 50 0)* DllSEl(505), EllolE] rf = (R10), i^S^M (515) , ^ ^fiU ^1 
(520), 31 -& #°1 ^^Sl i^lJEL iifl-fl-nl-. n]lJi5l(505), ^^(510), ^ i£S?H (515)fe ^ 

711 tl* ^^(PCH ^ 0 x|t>. ofl S El(505)^ ^€7l7l tfjS.'S^CPeripheral 

Component Interconnect, PCI) H^, PCI-X^^ ^€7171 ^ ^£-°A'4.) tili, PCI °l^i£?Il^ t+li, 
SL^r t}S- ^tr Hiifl- -W-S11 ^1*7>^*1- DMA- «i] M] ^7}^ ^}SLS] a A . "flS-Slfe- tf| °1 E-] ^ = (510)<H| 3 

«r H^PJ* °H*1 rflc]El S x-l>a-s> fe ^l ol-g-^n}. 

< 43 > iiS*ll^(515)fe °M*1 rflolElSl o] ti] ^] rflolEi^. nfliLe) (505)^. 5A^. r fl °1 ^ 

^H(5io)^ ol^i^i til 01 3 31^1 iBv«g7l(525)*IM ^l^l^l ciiojE-i sfl^i* *$;-an}7] ^*fl o^i^i ^«>ie|# o}&^ 

^ ^. r fl°l^ ^^71(525)^1^ el Til ^1 rflolEi iqi^lol i^^J* 

*Vc1-. oItiI^ tllclE-l# nils. el (505)3. 5J ol^<fl, i = H3H(515)fe- «>1 Bl & 

(510)^ ^ Xl^. rflolElfe ^1(520)5 71H§> 7 1 sfl a>-§-^ <*, oj^ oj^o; tg^o] rfl 

^El# a^-tt ^ 71H CllolE-l 3fl5!* clHE-1 Hfl^l ^^71(545)^1^ XlH cl lolE-lS^-E-l ^ 

<44> ol^xl tfo]q SflsjJ(565)^ S* °1 n l *1 ^^1* l;|°J ^1^, a^o] StftftK 

cllclE-l ai^* =sl^* 41?r H^^ =S-*H-H Af*€ ^ 5ife «W cllolE-11- S^-*l^. el Til ^1 cll^lEl 31^1 

«H ffl?T =^1°J SflSfl-fr fl->a*}fe SSEfi -o->u} ojAl-o, olnl^ !>H o] t-1 ^ ^^ol S?1 ,ol A] xl- 31 

M«-§fl*> ol ^1^1 clloiE-i 3)15* ^^tt ^ Sfl^. HSEff 32-nlH ^1 

A^l, §>q- o1a>p_i ^ 7J1 ^oj^ M-El-T-flfe ^o]El Afl^o_ SA -l 3,552 «1 H °1 ^1 ^1 , 3l 32-«lS # 

£.# a«S}5LS olp^l cllolE-1 sfl^l* ^ 51 ,4. 

<45> ol^l^l cllolEl sfl^oilA-l i^fl cl-alsl Jf^#* ^loilA-1 h^e h-^H z3_*l-sfo|l sH^fln} . <sfl 3.^ , 

^ #*17> 87flP-l ^-711 3£«rs}fe ^Hl cflsfl Hi]|^ oi ^ xl sfl^ z> 

Zl-ol h.^ ZI*T-«-o]l tflgfl «1 h.^, i^fl apjorj cflsfl 8 7ii ^^fe ^l^l^l dl^lEls ^ 

o^. 01*1*1 ^olE^ Sflea-^r °l°l7q^t.i?_i rHHti^ a*>S>5LS 3go_^ Scl ._ ^ol , 

S#* ol ^1^1 3HE1 Bfl^lol Zl-ZT-Sl 2S}E Ztfl-foll tfl*^ °1^1^5-1 S*l-tj}SLS -77-^ ^ 

, ^-*#* H^IS ^-71 71*1-^7} «Va1Sl H?iE t S 1_ 7H) *^ §}c t.(^1 5 # ol ; if-^^o] 

0 JEL31 ^# 6 J °J3.53 F> 6 4 Sr°H^s1^, °1 fe VtH ^H^I^S ?l^^cl-). -H^-Hl 

o,l Ai, o^lxl Bflolt^oi ^| A 47fl JjL^ol 7 fl 1 olnl xHl tfl*S>J7 ol-nl^| i^fl ^ a) ^ 2 47fl ^-*^°1 ^ 2 °1 
*1*H tfl*§}fe ^*, ^olEl Sfl^l* 87fl Si ^ 7 fl Ali^oflAl 27H ol^l^l^E^ 

?_! olulxl r^olE^ Jf-^* S«V3> ^ o^. ^^pl tl olEl ^^lo) 27fl a) ^-°1°±- ol ul xl S «-E^ ?_! ol ul xl isfl o] ^ 
S 5f i*V ^ ^o. > C^olEi Sfl^l* H>B5-alS}7fl 27flSl A>ol*V 7ll## Aj-oHA-1 2 7fl ^ (^ T+ *A>?V)5l 

Ji^^* *1**>4. *A>S>7,1, ^51* ^7fl?-l AJ-ol^ olulxl #S «E^?_l olulxl ^ fto] , 

o]^ ol^l^Sl H^Tgol Sfl^tj>^ H=I_Js ^7fl 74«l«-^ 0 ll Slsfl ^X\^ o_SL ^l^ol^i^ ^ol §1*^t4. Ajajaj 
^S^HlT-i, t=\}o}t^ afl^l-e- o]j$-s) al-oQ* q-fc)-^ ^i3.7} & , EflolEl afl^l* Jf*H ^--Sf 

i tfl*tj}fe olu^l ril ol u-1 01 ^ ^*H^, ^#)* S^sls ^ a},}. zT-zT-si 

^f-711 ^^y> i^ei fiej# ^elS*>^ olulxl i^l ol hi si ^-^#01 x>oi«i jxeiiE « 7fl -°-l«fl 
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= 4<=5lfe 541 A^Elfe 4°14 ^fl&l^l sfl^S}^, °H4 4^1°-^ 44=4l 5444. 

<46> t)H n*}^ sfl^(570)4 2£ sfl^ sefloj ^ ^ Q] ^ ^ ^ ^oj S.ig-*V4. t-fl 

4J)^ 58Ji# 4444. 4l# #<H, *14^ 4*14^21 cflolBl 45"4AS4^1 a^Bj- 

4°-^l i£fe ^ojo^^Sl S.44"4i^44 v)}°}^ 3§*-^SL5ZS>\ 4^ >8Ji# 544 4 44. ^§ 

^#4 54^ 2.^ ^SLofl tfl^ ^g., ^b}^ ^£3. g:^ 7j-iAl7l^ iflBi 

4^4 4444fe ^44 5444. hbJje s#sl ^ 5Lj ne]E s^o, ^ 

^ 7fl4 44 544 4 44. 

<47> c-H^Ei afl^S] ^ ^ fce^AS 2711 Si ^44 i^tt- 4 SlA^l, 1 iflolBl 444 ElHEl ^5 

(510)^^ 54H3 44(520)i£2l ^ 0 >44 oItj^I rflolEi S^Ul, ^ 2 *|| g£r 4444 ^ vj\o}^ g 
°W 4541 ^^5)^1 ^4, 44°1 rflolEi ^5(510)3-44 54*S 4*1 

(520)sL ^^Eli^s, rflolEi sfl^lol at-o;, € ^ oj^ ^g. s.^ , ^o] nfls^ 0]^^ e)1 o] ^ Hfl^s] 

4** 4444 SS, *H afl^lSl ^J#^ *1*1*|-7H 444 tfl^4<>l *]li?€ ad ^ ^ ^1^1 

4^ rq-^-ofl ^ g: ^ o W ^. ^^h^ ^ ^7}, #o1 o^l^ afe 

H 4^ A>olfe ^ ^1^1 Bi ^^51 444 ^4 4-g-=lfe Al^V ^71 <>14. SM 7HA1S1 5SS##4l ^ Al 
4 44 £ 44 444 544fe 4444^1 <a&9] ^Alo) ol-ol^7l rtfl^-<Kl , 7lH rflo!E^ fffl^l^ x> 
^l(520)S^Bi cflolBl ^«(510)S 71H fffl^l^ ^1#13- ^ Sflfe ^^1^ 

(520)31 ^o]^ 2711 o] ^^l .^^p, ol ^«> ifl^o, ^ot*v rflolBis 

^#e>£.^-, 7flAl=l syuHl ^ 

<48 > ol*l*l clHEl ^^1 ^1H clME-1 ^51^- *lscl/tq scl (530)^1 >H tla^^^. VSL^] /v] slu] (530)^ 

8B/10B-?]a^ i^H tq-51- rflolEl^- oi at y & - ojia^^ rflolE^ irfl^l^ *^4l7l (transceiver)(535) 

41 ^«fl ^i*^^. *^7l(535)fe *J-*1(520H1 ^d* B}^](540)41 cflsfl ^^1^ ^1* ^ 

<49> ^Al (520)611 -H, FGPGA41 ifl^Jfl ^1H ^4^1 <4 ^ ^PS"*lfe rfl ^ .^51^ 3!/^^ ^ 

^21"^ #^71(550)^^1 cllolE-1 3115!# t^/ce^ ^t}^ tttt. 

8B/10B °15L$ iq-^ ql^cl/q^cl (555)41 Ai °J^/q^€ ^ Stt^l-. ^«4l4lAi, 8B/10B-y 

sl^ °]snsn ^ 7]^°} Mrs]^ ?iHi^ioii# dc teit ^ sa^. 

^«4l(^^5l4l rflsfl ^elxl^)^ nfl*)HAi DC iL^S>xl ^ ^ ^ o.^ , Bl-s^^^ o]^^ 

7l#oi A}-g-5i ^ sa^q-. ^5!^ 7-iH 3115! ^^71 (560)41 a-i a|aj € fluK olE i*v ^oi ^51^ ^ # 

S^l^ Sl-P-1 7^ aJ-eH I#| ^ ojinl. rflolEi 333-^0.^^ ^d^Elfe 

<50> V> 0 dSl sflSfe ^sl 5*i-#ol, ^21 E^.H z}z>^ a^I^ sa^ 7 >x! ^ 

Siq-. ^#S.fe, 41« #o1, S^IS S.#4lAi t# oq 7l)s - i 7>?^ m> ^/ 

SLfe S.1-#S1 Bfl^ ifl-§ ^ 2L*h S}i4Sl AliHlollA-lo, ^7\S] ^--g- 

(41S #°1, °J*fl HLfe *!Ji^ 41S #<H, a)-^ Aj-o] H^^j)^ 7li«M HL n}- a] ^ ^ ofl ^ a) h^j= afl 

= 4 Aj-ol^ 51^. ol^*> ^>ols ^Aj-^71 o) dfl> AjiEfl^ xlloltj}^ i£H?14fe H^S 

«^7> a^. 

<51> ^ AjAHHlAi, AlA} 711 Ol A>xl( 160)q] iHSflHfe ^=1^ Al^Eflo^ ^l = (#)q 1 SA^ 7^ # 5> ^ 

Sl^. 41# 7.1H n ^ ^$\*}JL HflH 311 = 21 ^-a^ 74^71 41«fl 71H ^Al 

oi-i-s ^ $14. °i si ^ ^afe =?is 311= ?>g* ^*>£^ ^s^ih# ^*>yi flsfl ^ 

^ 5i^^ A?-S>7l a^TT AttSLSL olnl^l cllolE^ sfl^^ ^M^h ol*^ ^ 34. 
<52> 5L 6A ^ 6Bfe rt d €^14141 xz\sl o]v]^ aflTj aJa^ iJLx-fli^ 444 fe *#SL^14. AliEfl^ 

z>z> ai-oi^ gi/HLfe "iEfl-ei ^^1= 7>^ ^ 4^4 1^ sil-« 3£444. ^4 

H Al^Hfl^A^ AflS^- *11-(&)21 Aj-^j- rj: fe asl^ ^^^0] 7^*)*}^ ¥4, 4^ iHHflHfe 

4 Til (602) 41 Ai 42144. ^4fe m 44* ^«fl 4|<>1 4^1^ 4*4 4 44. 

<53> 5.4s. 4^fe 7iH i£S?H4s aih ^^i^ 4*4^*1 4 44. ^144 H4s 4^414 pfl 

sb1(41# -I-<H, ROM afe #2flAi TfljieDs ^144fe = 4a^41 ql44fe 4a_4 544 4 44. 

471 4fife S.4S S421 34, saj ^5].= aH = ^14.5l ellolo>^2f 7J-0I , «fl=6] a,Aj^ 
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i^SRr ^ ^iL°A Sl^. ^ sr} q ^(def inition)* SflH.<>iH ^/Stfe 

5L.^3 ^(ordering), «a. c - ft*^ ^/Sfe zlzl , h^e = ^ 7^ «fl^i# ^ttt 

<54> A}efl^o_s, SflH-Sl a-A^oH Sfl^l-fe ^iLfe *1M €^^1^ ^a., 3l« *H°1 iS^H^l 

<55> t]H iii=$Mfe ^711(604)^1 >H -g-^ sfl^l* =^M*1 ^711(606)^1^ ^1« , ^l°l^r 3*># °1 

AS^, *fl = <*W}7l flsfl sfl^l5l JgiLS. ol-g-^Vcl-. ^ i = H4fl<Hfe- ^711(608)^1^1 ^ 

^li ^ 91^. 3±Lfe ^ 7Hai £fe ei^ ^-e^i o^r^iHd 

<56> 711* ^l = #SJfEl°l ^ife- is}^$] ^ *jS efl^ Tll^tfM 31 >S5Al ol-g-sji}. ji= sfl 

fsl ^ ^S-7} t}s i^^i 7H^^| ^ ^1S cf^^l «fl^#-S: ^ ^^H, ^ 

^J*l dloiE-i 39^54 ^s\^ oi^-si ofl l-eJ?lM^i v\^s\ Sils^sl #elal 3j7im Al 

i A>-g-5lir «1S ^), Ml# %*\, Sll = # ^*fAS i7fl-J* 41*1) fHK ^ Hl# = 

i£i= *flJ= °1^el7l- 180S Sl^H- ^-f) 31-B ^1, i£^-Sr 41*1 ^1 jt^fe- ^ 
^iL# ^l^tVnl-. 

<57> 71H iHB^lH^ ^711(610)^1^ s.^«V H^H SflH. ^<H) ^«1 »M*1 ^ °1 3 sfl?!* ^^*>7l 41 «fl , afl 

« #^1 £ 5S1 ^SS*1H(515), ol-nl^l flflsfl ^8^71(525), S ?1 /t\ (530)^ ^ , olu^l rfl 

clE-1 311 51 Si ^^^l -§-^1-^ -¥-^#^r ¥^§>7l 4H«II 7 iiL# Af-g-tVcl-. s > iHH^H^H^lH 

31^H°1 ^-7fl#ol ^§> fe oItj^I olH°l ^^fl ^oj^l *ll^*> fe ^-^#ol a^S*>E.^-, °1^1^1 
cllclE-l sfl^l^ ^^§}7l ol^l^l cll<=lE-l a M §^ ^^1(G12)<H1^ H^H ^1^*11 

Safe H^lS £tt ^ H^S ^-7fls.?^ a^^v Jflolol-^cHl ^*J-^V S^Je ^xfl ^TllS S.# 

§ ^ °lnl-. iHB^lHfe ifl-^l(614)«fl-H aelH -¥-xfl 7]^ £*i?>}JL, ^7^1(616)^1 
Ai u.^ ^^-Jfoil 7ia« 01*1*1 fF #( queues )■§■ >fl>8*cl-. 

<58:> ol^lxl ^ ^ ol^lxl fl^fi] h^e u.^ Tj^ofl o| fe zvzvo^ rflsfl olu^l o] e) ?] 
H-l3l« ^7^1 , ^^*1 H^H ^-^ ^^Sl- rf|3ti#-& i^-S>i- 13:^1, ^ ol^l^l fffif 

20711^1 2-I-°l ^l -?-«t^. ztz|sl H-1S17} 5L1°11 rfl-^s}i- o^l i^ol^# 7} ft 

^ ^-a-, S e J (418)-°-l =?1S S«)-S>fe H?1S ft^ll ^^1*1 5.?1S S-^-#(491, 493, 

495)31- ¥ 0 4*1 Jf^fl ^.fl-^-oll'H H^-H SI -=11 m-^s}^ »lsl#^ Jf aH ^l^-J^-ef 2:^-^. n] 

r^K^lS #01, z|sj(418)* -V-^l-sl- ^r^^lfe ^nl)7} ^^sls ^ ^r} . rq-g- , 

*$3?V H^H ^-aH ^fl-^-Sf 2!*l-5] »lsl#^ ^l^l^l fP»ll ^l^l^l fl^-oi >S^S1H, q-zl-sl 0^1 

<59 > iSH^^fe. olulxl^ «5 s > S>ji olu]xl xfl-oyl Sfl Efl o] ^.-y] ^ ^ o] -g- & ^ o^^, iSS^o) 

TT ?-^§ ^>-§-S>fe tHol^ ^§ ^ Olcl. Eflol^^ «H = ol|A] Jf^S^ ^OlO>-^Oll 4- 

H}- BllolEl7} Hfl Ol -i-^ ^ o ife Bl E iiflEl ^ O)^ aflEi^ 5I*l-6 e > o| ^ _ 

01*1*1 tlHElSl H-lS) AilJ=S ^^§>7l ^Sfl El) ol^ f!-7|l Af^-rf ^ J! A*}, Zl-ZfSl H-lSlfe. H ^J= Sfl^oflAl 

Ji^S -¥-711 ^^-sfon tfl^iq-. ^SAflAj^ ^sjjsl-7l ^ «H °ll^eHl°lA^ s jfEl ^AJ^ 

jl^ cilia ^-a§ ^ «t-^s] o)-g-*Vcl. c}^, 01*1*1 ^fe ¥-4 ^^11 sfl^S}fe ^1 

Ul*l E-HolEl Hi MIS. 7flfl^ ^ ^lO.*!, «7fl 2|SJ-«o|l «fl^-*>^ ol uH T^olBl ^ «) fe ^ ^ «1 ol 

^121 floflAl cfl7lsl_cl-(^m 711 1 H^-S ¥-aH 23*lJfo)l cfl-g-i5>ir S-& »lSl#^ A 1 ol*l*l floll SI* 

^ SU, 4 2 ^-7fl 7|ajH.^ nfl^S}^ s& Hl>il#* 711 2 ^lH*! ^ofl 5^ - o^). fl"fe 

HI 1*1 o_S. «»1 ^1^1 SI H}olT= (bytes)# ^ oj^ ^sfl Jl^-^AS ^fl?!^. ^11 A 

H> «j-*l^ A>-g-*1- o_S«l , 3<| 3 *m 7-1°! «l «f*>*l S^i 3Lfe ^ 5|*>2l ?> ji) ^rt^s S^fe., 

SflH-S) AT-ol«> SJufloU tflSfl J1ES 3|3iai-=l ^ AjTjj ^(ojlS £6], OJ^ 7flA l^J ^Hl ; *q = ^ _g_ ^ 

^)°1 oi-g-^ ^ 5^4. 

<60> cllolEl rfjife DflS^S^Blol S^S^lHoU o^sfl ^|*J^ olul*l Hl^s *jAfl S}ji) olul*l dlolEl ^51 qsjy] 
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^711(618)^ a W r^^Ejs ^^§]. 7l o^sfl 3^ o^l b^s. ol _g.«> ^ 5a^. °W sfl^l 
<61> /flAlsl 5J^^, *H iSSflHi a) #3 ^tM§ ^iL^r ^ 7flAl sl^ e]AQ -g-ig^ ^t-flolH^ 

^ 5U^. *IM °le|« 2^1 ^.ig-sM ^H(t)t tfl7l§}^, ojo lsl ^ 

<62> ^ *m*\*fl ^11 ^71^ if^fe, Tfl^]^ ^ yj ^s-o] - 7> ^ g: 

i*l§Kr, ^7} SIS, 5&^r 3^ i^l^, <H 3=^ S^^I^^a] ^ 

7flAi^ oi^s] i5Ln=i 7H#, a if #^ i£in^7>^ ii^M, 3^ aLfe- 

^ cf| o] E-| *)s] ^*H| SlSfl 31^ ^Wf 41*> flSfl 71 7-11- 

^7}Tt ^fe W ^ ^1^1 3Ji lfl#3 °1^S1 £^ MjL^O. j!>l 

^r€€ ^ Sl^. ?S3=i(5Sai i = H*|<H, •11*Bl? i M>S, 3=fe- 3 = S ^1^)^ ^ 

afe sflAi o^s 3£^-tr} fe 010)0] sj^o) i5 Ln2flpj ^ ^ g_ 7}s,^i 4- °J.J1, ^(stand-alone) 

51 tg^i ^ 

<63> 7fl^ s^S] h 0 >h1 ^711#^ 3£«3-sl-fe ^ <8 4|*H 7fl Al^ isLA-fl^ jr # ^ ojgj q]o^6\] tflfV ^ 

i^^A-loil olsfl <*, oini. u^A-fl^ 3L^1 <iS #01, FPGA i£^r ASIC(^« 

^ -8-5. S^l ^ 7 flAl^ ^^s) ^ H ^ gfl ^ SJ€ ^ 

<64> cl-^Sl ^*Hl*-ol 7 flAls|Sicl-. rz3j^ E) c].^ ig^ol o]^6\£ ^ o\v\. <^1# -s-ol ( S. GA ^ 5 6B^1 S. 

#55 7flAl^ HS^i fe ^jg 7fl^ ^ ^^o) HSAfl^s ^^.xlnV, Aia) ?i ^7} ^/afe 

Aj-^1*V HS^11i« M^tt ^ t^-EfA-1, ^ ^«^1#<=>1 §>7l B-e-l^^rfflsl rt^^^Al ^ 

J^¥l^ \' *' 

<11> 5 1-°- aI^f^j^ ^..a Eolc , K 

<12:> 5 2 ^ 5 3-5.- 5 1^1 H^IH Al^^sl « sJH ^ H^iH -V ^Sl «fl^l# ^-Mlfe- 5^. 

<13> 5 4fe Al^tgsl ^-^^51 7flS*5. 

<14:> 5 5fe ^ «^*11 4= ^1^ ?><H1 o ]n)7] r-lloiEl# Ali^S] #^-5. 

<15> 5 6A ^ 5 6Bfe A}-cl«V 7fl^- ^A-ls] oj^o) o| 0 )7.) S^^^- ^ ^ SJL 7il^ *^-£L. 

<16> v}^*V SLQ^-q «.3r fe ^o Jt L « xfi# v^vflcK 
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